The development of rating scales for attention-dcficitlkyperactivity disorder (ADHD) 
Introduction
children (National Institute of Clinical Excellence, Attention-deficit/hyperactivity disorder (ADHD) is a 2000). In the Netherlands, a prevalence of 2% to 4% neurobiological disorder characterized by symptoms of for children between the ages of 5 and 14 years has inattention and/or hyperactivity/impulsivity with an been reported (Health Council of the Netherlands, onset during childhood (Pliszka et al., 1996; Faraone 2000) , while Baumgaertel, Wolraich, and Dietrich and Biederman, 1998) . It is one of the most common (1995) found a prevalence rate of 17,8% for attention psychiatric disorders of childhood atid adolescence, and deficit disorders in German school-aged children, occurs in 3% to 7% of school-aged children in the US These differences, however, appear to be primarily due (American Psychiatric Association, 2000) . Outside of to different diagnostic criteria and methodology rather the US and Canada, the reported prevalence rates for than true differences in prevalence, as evidenced when ADHD var>' from country to country' (Mueller et al., consistent criteria are used to assess the presence ofthe 1995; Reid et al, 1998; Livingston, 1999; Graetz at al., disorder (Prendergast et al., 1988) . 2001). In the UK, the estimated prevalence rate of
The standard instruments for assessing ADHD ADHD has been reported to he 5% for school-aged symptom severity have traditionally been parent-or ADHD Rating Scaie/V 187 teacher.-rated scales, which have heen well validated and in use for many years (Barkley, 1990; Conners, 1997; DuPaul et al., 1998) . Cohen et al. (1990) concluded that the low correlation hetween parent-and teacher-scored scales was not due to low rellahility of the scales but suf^gested the need for multiple methods for assessing symptom severity. Brown et al. (2001) found that the teacher rating scale had a lower effect size when compared with the parent-and clinicianrated scales. Recently, Beidemian et al. (2004) performed a literature search and summarized clinical trials, which contained both parent-and teacherreported measures. Their results showed similar sensitivity for parent and teacher ratings. Parent-and teacher-rated scales provide important information for assessing ADHD symptom severity hut a clinician-rated assessment tnay he preferahle as a primary outcome measure in a clinical trial designed to assess treatment efficacy. First of all, clinicians are trained to assess the impact of interventions already implemented to cope with ongoing hehaviour prohlems (for example, special classroom methods), an important factor in achieving an accurate assessment of the severity of the underlying disorder. Secondly, use of a clinician-rated scale avoids the prohlems of needing to obtain rating for children from multiple teachers and issues of school vacations. Thirdly, inclusion of clinician assessments is consistent with the DSM-IV criteria for the diagnosis of ADHD, which requires that the ADHD symptoms are present to a degree of impairment in at least 2 settings, which cannot he satisfied hy parent or teacher ratings alone. Furthermore, in the clinical trial setting, trained clinician raters can apply standardized, symptom-severity inclusion criteria, which lead to the selectiim of a more homogenous patient population and a reduction in variability that can be important in detecting true drug effects. Additionally, application of standardized inclusion criteria (DSM-IV) by the trained clinicians facilitates the incorporation of data collected from multiple sources and settings into a single score, thereby reducing the statistical multiplicity that occurs when data are collected inconsistently using separate measures. And finally, in neuroscience clinical trials, using trained clinician raters can reduce variability hy having them apply consistent judgements on severity ratings across patient.s; therefore, clinician-rated instruments of illness severity are typically required as the primary efficacy outcome measures by regulatory authorities. Parent-, teacher-, and clinician-scored versions of the ADHD Rating Scale-IV (ADHD RS, Farics, 2001 ) have been validated in North American populations. Magnusson et al. (1999) studied the validity of an Icelandic version of ADHD RS rated by parents and teachers in over 400 Icelandic schoolchildren. However, the validity of this instrument has not heen previously studied in majority non-North American populations, especially as a clinician-rated instrument.
The objective is to examine the psychometric properties of the ADHDRS-IV-Parent: Clinician administrated and scored (ADHDRS-PI), scored by trained clinicians based on parent interviews in children with a diagnosis of ADHD who reside outside of North America. Specifically, the assessment includes the inter-rater reliability, internal consistency, factor structure, test-retest reliability, convergent and divergent validity, discriminant validity, responsiveness, and ceiling and floor effects. These psychometric properties are assessed relative to Clinical Global Impressions-ADHD-Severity (CGI-ADHD-S), Conners' Parent Rating Scales (CPRS), and Conners' Teacher Rating Scales (CTRS).
Materials and methods

Situdy desifrn and rating scale
The study of the validity and reliability of the ADHDRS-PI was assessed as part of a large clinical trial of atomoxetine. The study was conducted at 33 sites in the UK, France, Spain, Italy, Belgium, the Netherlands, Germany, Poland, Hungary, Sweden, Norway, Israel, South Africa, and Australia, and enrollment took place over approximately 11 months. Principle investigators at each site were physicians with specialty training in psychiatry or paediatrics and psychologists with experience diagnosing and treating children and adolescents with ADHD. After description of the procedures, purpose ofthe study, and prior to the administration of any study procedure or dispensing of study medication, written informed consent was obtained from each patient's parent or guardian and written assent was obtained from each patient. This study was reviewed hy each site's institutional review hoard and was conducted in accordance with the ethical standards of the Declaration of Helsinki 1975, as revised in 2000.
In this trial, 604 children and adolescents, aged 6 through 15 years, who met the Diagnostic and 188 Zhang eta/.
Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria for a diagnosis of ADHD, were enrolled at 33 investigational sites in 14 countries. The study design included a 1-week assessment and drug washout phase for those children and adolescents taking any medication excluded by the protocol, followed by a 10-week, open-lahel, treatment period during which atomoxetine was administrated twice a day (the subsequent extension phase of the study is ongoing). Detailed information regarding the efficacy and safety of the use of atomtjxetine has been previously published (Allen et al., 2001; Michelson et al., 2001; Spencer et al., 2001; Michelson et al., in press) . Only data from the acute phase are presented here.
Patients were children and adolescents 6 through 15 years of age at the time of study entry. For each patient, the clinical diagnosis of ADHD was confirmed using the Kiddie Schedule of Affective Disorders and Schizophrenia for School-Aged Children Present and Lifetime Version (KSADS-PL) (Kaufman et al., 1996) . Patients must have had an ADHDRS-PI score of at least 1.5 standard deviations above the age and gender norm for their diagnostic subtype using published US norms for the ADHDRS-PI. Generally, the same investigator completed hoth KSADS-PL and the ADHD RS. Patients who were taking psychotropic medication at study entry had a washout equal to a minimutn of five half-lives of the psychotropic medication prior to obtaining the baseline severity assessment and starting treatment with atomoxetine. Patients were seen at approximately weekly or biweekly visits during tbe 10-week, open-label period, and no other psychotropic medications were allowed during the study.
Parent-, teacher-, and clinician-scored instruments were used in this study to assess the severity of ADHD. Since clinicians at each investigational site were fluent in English, the English version of clinician-rated scales was used without translation into the native languages. The intention of this paper is simply validating the use of the English clinician-rated ADHDRS-PI scale in countries outside the US. The translation and validation of self and investigator forms is the subject of future work.
The primary efficacy measure was the ADHDRS-PI. It was completed at each visit to assess ADHD symptom severity over the past week or past 2 weeks. The ADHDRS-PI is an 18-item scale witb one item for each of the 18 symptoms contained in the DSM-IV diagnosis of ADHD. Each item is scored on a 0 to 3 scale: 0 = none (never or rarely); 1 = mild (sometimes); 2 = moderate (often); 3 = severe (very often). The total score is computed as the sum of the scores on each of the 18 items. In addition to the total score, the scores from tbe inattention and hyperactivity/impulsivity subscales were computed. The inattention subscale score is the sum ofthe scores on the odd-numbered items and the hyperactivity/impulsivity subscale is the sum of the scores on the even-numbered items. A clinician-ratc'd symptom severity for each item was based on his or her interview with the child's parent or primary caretaker. The clinicians were trained at the time of study start-up to rate scores based on the frequency ofthe hehaviour (across multiple settings) and the degree of impairment, and to use developmental comparison (to consider the age appropriateness of behaviour in rating each item).
The Clinical Global Impressions-ADHD-Severity (CGI-ADHD-S) (Guy, 1976 ) is a single-item clinician rating of the clinician's assessment of the severity of the ADHD symptoms in relation to tbe clinician's total experience with patients with ADHD. Severity is rated on a 7-point scale: 1 = normal, not ill; 2 = minimally ill; 3 = mildly ill; 4 = moderately ill; 5 = markedly ill; 6 = severely ill; and 7 = very severely ill. It was completed at each visit. Other scales used in this study included tbe Conners' Parent Rating Scale -Revised: Short Form (CPRS) and Conners' Teacher Rating Scale-Revised: Short Form (CTRS) (Conners, 1997) . Both the CPRS and CTRS have 4 subscales and were collected at Visit 1 and endpoint: ADHD Index, Hyperactivity, Cognitive, and Oppositional.
Reliability and validity methods
Inter-rater reliability Inter-rater reliability refers to a scale's ability to achieve similar ratings by different raters assessing the same patient. The Kappa statistic and average squared deviation from the mode were used to assess inter-rater reliability. Kappa statistic has a range from 0 to 1 and is commonly used to assess inter-rater reliability when observing categorical variables. The Kappa statistic is the proportion of agreeing pairs out of all possible pairs, adjusted for chance agreement (Fleiss, 1971) . The average squared deviation was computed for each rater by averaging (over the 18 items) the squared ADHD Raring Scoft; IV 189 difference between their ratings and the mode rating for each item from the entire group (Channon and Burler, 1998) ; values from all raters were then averaged. Unlike the Kappa statistic, the average squared deviation statistic more severely penalizes ratings that arc more than I point from the mode.
For this study, all clinical personnel who would be using the ADHDRS-PI were trained and assessed in 2 rater-training sessions prior to the study. The ratertraining session began with a presentation and discussion of the rating scale. Raters then watched a videotaped interview between a clinician and a parent of a child with ADHD, and independently completed the ADHDRS-PI after the video. The results were then presented and points of agreement and disagreement were discussed to help gain consistency in future scoring. The raters then watched a second videotaped interview and completed the ADHDRS-PI for the second time. Data from 1 of the 2 ratcr-trainitig sessions were collected and available for the analysis in this manuscript.
Factor structure Factor analysis is a powerful tool used to uncover the latent structure (dimensions) of a set of variables. It can be used to validate a scale by demonstrating that its constituent items load on the same factor, and to drop proposed scale itetns that cross-load on tiiore than 1 factor.
In this paper, a principal-components factor analysis with Varimax rotation (Reid, 1995) was performed to examine the factor structure of ADHD RS.
Internal consistency Cronbach's alpha was used to evaluate internal consistency (Cronbach, 1951) . It assesses the degree to which each item of a rating scale measures the same construct based upon all possible correlations between 2 sets of items within a rating scale. The range of the statistic is from 0 to 1. The accepted minimal standard to claim internal consistency is 0.65 (Nunnally, 1994) . The scores for all 18 ttems in ADHDRS-PI at Visit 1 for all enrolled patients were used to cotnpute Cronbach's alpha for ADHDRS-PI total score. Scores from all odd-and even-numbered items were used to compute Cronbach's alpha for ADHDRS-PI inattention subscale and hyperactive/impulsive subscale. Similar analysis was also done for ADHDRS-PI at Visit 2.
Test-retest reliability A good rating scale sht)uld he able to reproduce the same score for the same individual at different times while in the same disease condition. Test-retest reliability indicates such stability of a rating scale.
The intra-class correlation coefficient (ICC) is the recommended measure to assess the test-retest reliability (Deyo et al., 1991) . The ICC is computed as the variability due to patients divided by the total variability (Included variability due to patients, time, and other factors). Since Pearson's correlation coeft^icient is the most commonly u.sed measure for assessing the strength of the relationship between the scores, both coefficients were computed to assess the correlation between the ADHD-PI total scores at Visits 1 and 2. To show the variability of correlation, the confidence intervals for ICC and Pearson's correlation coefficients were computed based on Fisher's Z transformation (Anderson, 1990) . To further quantify shifts over time, t-test was used to test the null hypothesis that the mean ADHD total scores obtained were similar at Visits 1 and 2.
In this study, ADHDRS-PI and CGl-ADHD-S were completed at both Visits 1 and 2, which were scheduled approximately 1 week apart. Since no study drug was dispensed at these two visits, the changes in ADHDRS-PI and CGI-ADHD-S scores from Visits 1 to 2 can be used to assess the stability of scores. Patients who were taking tnedication for ADHD other than the study drug at Visit 1 were excluded from the analysis group due to the possible changes in ADHD symptoms from Visits 1 to 2 after discontinuing the drug. Test-retest reliability was not assessed for the CPRS and CTRS as these scales were only administered at Visit 1.
In addition to the correlation analysis, a graphical approach. Bland and Altman Plot (Bland and Altman, 1986) , which plots the difference between the 2 measures plot against the average score, was also used to assess the test-retest reliability.
Starting from this section, the imputed scores for total and subscales are used for all analyses. The imputed score for subscale was computed as follows: if only 1 single item was missing in the subscale, the mean score for all other items in the subscale was imputed as the score for the missing score. The total score was computed as the sum of the imputed subscale scores. If more than 1 item was mi.ssing In the subscale then the subscale score and total score would be missing.
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Convergent and divergent validity Convergent and divergent validity were utilized to establish the construct validity ai the scale. Convergent/divergent validity indicates a relationship between the scale under review and other scales thought to measure the same/different construct. In this manuscript, the scale undet review is ADHDRS-PI; other validated scales for cotuparison were the CPRS (parent scored), CTRS (teacher scored), and CGI-ADHD-S (investigator scored). All of these scales were used to measure the severity of ADHD symptoms.
To assess convergent validity, Pearsons correlation coefficients were computed between the following measures (meastircs of the same construct): ADHDRSPl Total with CGl-ADHD-S, CPRS ADHD Index and CTRS ADHD Index, ADHDRS-PI Inattentton Subscale with CPRS Cognitive and CTRS Cognitive Subscale, and ADHDRS-PI hyperactive/impulsive subscale with CPRS hyperactive and CTRS hyperactive suhscale. Correlations were computed ft>r both baseline and change-from-haseline-to-endpoint scores.
To assess divergent validity, Pearson's correlation coefficients were computed between the following measures (measures of different construct); ADHDRS-PI Inattention Subscale with CTRS hyperactive and CTRS hyperactive subscale, and ADHDRS-PI bypcractive/impulsive subscale with CPRS cognitive and CTRS cognitive suhscale. Correlations were cotnputed for haseline scores.
To show the variability of correlatiem, the confidence intervals for Pearson's correlation coefficients were computed based on Fisher's Z transformation (Anderson, 1990) .
Discriminant validity
The di.scriminant validity of a scale tneasures the scales ability to distinguish hetween different groups of subjects. An instrument for asscssitig ADHD symptom severity with discriminant validity should distinguish hetween patients with and without a diagnosis of ADHD, or between patients with and without significant hyperactive symptoms. In this study. (n"ily patients with ADHD sytuptoms were recruited. Thus, instead of a comparison hetween ADHD patients and a control group, 3 alternative approaches were used to assess the discriminant validity.
First, a cotiiparison hetween patients with different ADHD sLthtypes, namely inattentive, hyperactive/ impulsive, and combined (inattentive plus hyperactive /impulsive) was conducted. As noted previously, ADHD suhtype was assessed at Visit 1 using the KSADS-PL. Patients with an inattentive suhtype did not have sufficient hyperactive/impulsive symptomatology to meet the full ctnnhined ADHD subtype. This provides an opportunity to assess whether the hyperactive/impulsive subscale of the ADHDRS-PI was able to distinguish between the ADHD subtypes. Therefore, we think the comparison hetween subtypes can be used to assess the discriminant validity of a subscale of the ADHDRS-PI.
Secondly, although patients without ADHD sytnpttims were not recruited, with active treatment, severity levels of the sytnptoms decrease to about normal (as indicated by CGl-ADHD-S score = I or 2) at endpoint for some patients. Thus, an analysis of variance can he used to compare mean ADHDRS-PI total scores with CGl-ADHD-S scores. Comparison with the CGI-ADHD-S scores also provides additional information regarding the clinical significance of specific ADHDRS-PI total scores.
Third, Pearson's correlation coefficient between the ADHDRS-PI and other measures that should not he logically related were cotnputed. Several measurements included in the study were the Children's Depression Inventory (CDl) and Children's Depression Rating Scale-Revised (CDRS) to measure presence and severity of depression, and the Multidimensional Anxiety Scale for Children (MASC) to assess anxiety. The correlation of scores hetween ADHDRS-PI and these measurements should be low compared with that hetween ADHDRS-PI and CPRS or CTRS.
Responsiveness
Responsiveness indicates the ability of a scale to detect small but clinically significant changes in the patient's symptotn severity when a change has tx;curred. The standardized response mean (SRM) is a commonly used statistic to assess responsiveness (Stratford et al., 1996) . The SRM is defined as the mean change-frombaseline score divided hy the standard deviation of the chanj^'e.s scores. The SRM hascd on the ADHDRS-PI was compared with the SRM from other validated scales (CGI-ADHD-S, CPRS, and CTRS).
Minitnal clinically important differences Another itiiporr^inr need is to determine the hetweenand within-treatrnent minimum clinically important differences (MCID) for an instrument. The MCID helps clinicians interpret the relevance of changes in the instrument scores. The within-treatment MCID is defined as the improvement in a score with treattnent at which a patient recognizes that sheA^e is improved. TTie between-treatment MCID is the minimutii difference between 2 treatments that can be considered clinically relevant. One widely accepted way to determine the MCIDs is to anchor the scale to a global rating scale such as CGl-lmprovetnent (CGl-1). Unfortunately, CGl-1 was not collected in this study; as an alternative, CCl-ADHD-S was used. First, the LOCF change from baseline to endpoint of CGI-ADHD-S was calculated for each patient. If the change score is 0, then the patient was rated as having 'no change'; if the change score is 1 (the smallest change detectable by the CGl-ADHD-S), then the patient was rated as 'a little better'. The mean change in tbe ADHDRS for those subjects who rated as 'a little better' could be considered as the within-treatment MCID. The difference in the mean changes for subjects who rated as 'a little better' and who rated 'no change' could be considered as the between-treatment MCID. The between-treatment MCID can be a sound choice for the treatment difference in order to power the clinical studies. These two MCIDs provide guidance to researchers to interpret the change scores for the instmment. They become critical when statistically significant differences needed to be justified as clinically relevant.
Ceiling and floor effects Ceiling and floor effects exist if a substantial percentage of the patient scores are at the ends of the scalesthen the scale may not be able to accurately capture change scores or differentiate among patients near the ceiling or floor. A scale with floor effect lacks the ability to detect minor disease symptoms, while a scale with ceiling effect would he less sensitive to changes in the more serious symptoms (Stucki and Michel, 1995; Herrmann et al., 1997) . Percentages of lowest and highest possible scores at baseline and endpoint were calculated to assess ceiling and floor effects.
Results
Subjects
Six-hundred-and-ftmr patients enrolled in this study (H countries, 33 investigational sites). Tahle 1 summarizes the patient characteristics for this group as well as the patient characteristics for a similar USbased study. The mean (SD) age for the group was 10.24 (2.25) years. The diagnosis of ADHD and comorbid diagnoses were assessed by clinical interview and confirmed using the KSADS-PL semi-structured interview. In addition to the diagnosis of ADHD, 45.5% of the patients also had a diagnosis of oppositional defiant disorder, 5.6% had conduct disorder, and 1.5% had depression.
Inter-rater reliability
Rater training data from 41 raters were collected for analysis prior to the start ofthe trial. The Kappa statistics for the first and second tapes were 0.58 and 0.63, respectively. The average squared deviations from the mode for the first and second tapes for the rating scale were 0.38 and 0.30, respectively. Agreement was similar for inattention and hyperactive/impulsive items. Approximately 80% of the raters independently gave a total score in the range of 33 through 39,
Factor structure
The first three eigenvalues In the solution were 5.99 (55%), 2.80 (26%), and 0.80 (7%). Kaiser's criterion of an eigenvalue greater than 1 indicated that two factors could be extracted for ADHDRS-PI. Table 2 shows the structure matrix for the two-factor solution.
The pattern of loadings also showed a clear hyperactivity-impulsivity factor and a clear inattention factor. Odd-numbered items (reflecting inattention) loaded on Factor 2 and even-numbered items (reflecting hyperactivity) loaded on Factor 1.
Internal consistency Cronbach's alpha for the ADHDRS-PI total score was 0.795 based on Visit 1 data and 0.838 based on Visit 2 data from the 604 enrolled patients (for the inattention subscale, 0.724 for Visit 1 and 0.770 for Visit 2; for the hyperactivity-impulsivity subscale, 0.825 for Visit 1 and 0.848 for Visit 2). The item-to-total correlations range from 0.25 to 0.51 at Visit 1, and from 0.29 to 0.57 at Visit 2.
Test-retest reliability
Test-retest assessments included the 565 patients who were not taking stimulant medication for ADHD at Visit 1 and who had an efficacy measurement (ADHDRS-PI) at both Visits 1 and 2. Table 3 reports the ICC, the Pearson's correlation coefficients, the mean changes and their associated confidence intervals for ADHDRS-PI total score, ADHDRS-PI inattentive subscale score, ADHDRS-PI hyperactive/ impulsive subscale score, and CGI-ADHD-S score. The correlation coefficients for the ADHDRS-PI scale and the CCI-ADHD-S scale were both high (range from 0.78 to 0.89), and the mean differences in scores from Visits 1 to 2 were both very low (range from -0.09 to 0.19). Figure 1 plots the difference of ADHD RS total score between Visits 1 and 2 against the average of ADHDRS-PI total scores at those 2 visits. The mean difference was -0.14, and the limits of agreement were -8.9 to 8.6.
Convergent and divergent validity
Pearson's correlation coefficients between ADHDRS-PI scores and scores from <.)ther scales thought to measure the same construct for both baseline and (2005) change-from-haseline-tO'endpoint measurements are presented in Table 4 . Correlations between tbe ADHDRS-PI scores and other parent (CPRS) and clinician (CGI-ADHD-S) measures of ADHD symptom severity for both baseline and change score were moderate to high. Correlations with teacher-rated measures were low to moderate. AU correlations were statistically different from 0.
Pearson's correlation coefficients between ADHDRS'PI scores and scores from other scales thought to measure a different construct at baseline, as well as the correlations between scales thought to measure the same set of symptoms, are presented in Table 5 . As expected, the ADHDRS-PI inattentive subscale had a much lower correlation with other hyperactivity subscales than with assessments of other cognitive subscales. The corresponding trend was observed for the ADHDRS-PI hyperactive/impulsive subscale.
Discriminant validity
The ADHDRS-PI total score and subscale scores for patients with each ADHD subtype were summarized at baseline and reported in Figure 2 . A statistically significant difference (P < 0.001) was noted between inattentive subtype patients and hyperactive/impul- ''Correlation is a.ssessed by Pearson's correlation coefficient between variable 1 and variable 2. LCI -lower bound of 95% confidence interval based on Fisber's Z transformation.
-upper bound of 95% confidence interval based on Fisber's Z tran.sforniation. Table 5 . Correlations between the ADHDRS-PI subscales and corresponding CPRS and CTRS subscales at baseline sive subtype patients on both subscales of the ADHDRS'PI. In addition, statistically significant differences were noted between the inattentive-subtype patients and combined-subtype patients on the ADHDRS-PI hyperactive/impulsive subscaie, and between the hyperactive/impulsive-subtype and combined-subtype patients on the ADHDRS-PI inattention suKscale. Figure 3 summarizes the mean ADHDRS-PI rotal scores hy CGI-ADHD-S score at endpoint. Analyses of variance (ANOVA) on endpoint data indicate statistically significant differences in mean ADHDRS-PI total scores between each CGI-ADHD-S level (results not shown). In the total sample of patients, CGI-ADHD-S scores of'minimally ill', 'mildly ill', 'moderately ill', and 'markedly ill' ccirresponded to mean ADHDRS-PI total t-score 52.3, 60.0, 68.6, and 78.1, respectively. In a population sample, a t-score of 50 represents the mean raw score for a child of a given age and gender, and each change o( 10 points in t-score corre.sponding to 1 SD from the mean for each patient. In this study, normative data based on a sample of 2000 US children have been used to compute t-scores (transfontiations of raw scores based on normative data).
The Pearson correlation coefficients for total scores at baseline between ADHDRS-PI total score were -0.05 (P = 0.183) for CDRS, 0.016 (P = 0.709) for CDI, and 0.002 (P = 0.956) for MASC. Thus, correlations between the ADHDRS-PI total score and measurements of comorbid disease severity scores were very low and were not statistically significant.
Responsiveness
For patients who received at least one dose of atomoxetine, the mean baseline, mean change from baseline to endpoint, standard deviation in change scores, and the standardized response mean (SRM) for ADHDRS-PI, CGI'ADHD-S, GPRS, and GTRS are presented in Table 6 . The SRM produced hy the ADHDRS-PI scores was similar or numerically higher than the SRM using other parent and clinician measures of ADHD. All scales demonstrated a statistically significant change from baseline. SRM for ADHDRS-PI was also calculated for each ADHD subrype, and is included in Table 6 . The scores were consistent across 3 subtypes, with the hyperactive/impulsive subtype having a slightly lower score, which might be due, in part, to the much smaller sample size. In addition, patients were divided into 3 groups according to their baseline ADHD RS total score, and the SRM for ADHDRS-PI was computed for each subgroup. The results are as follows: for Group 1 (ADHD RS total score (:s36), SRM = 1.67; for Group 2 (ADHD RS total score of 37 to 44), SRM = 1.96; and for Group 3 (ADHD RS total score (fi45), SRM = 2.21. It seems that SRM is affected hy haseline severity; the higher the haselinc ADHD RS total score, the greater the change from baseline to endpoint (P< 0.001).
Minimal clinically important differences
The within-treattnent MGID for ADHD RS total score is 10.2 (or a 27% decrease from baseline). The hetween-treattnent MCID is 6.6 (or a 19% decrease frotn haseline). If grouping the patients into approximately three equal groups hased on their baseline ADHD RS total score (Group 1: (s36,Group2: 37-44, Group 3: (^45), then the within-treatment MCID for rhe ADHD RS total score is 9.7 (or a 35% decrease from baseline) for Group 1, 9.6 (or a 24% decrease from baseline) for Group 2, and 11.4 (or a 23%
decrease from baseline) for Group 3. The betweentreatment MCID for the ADHD RS total score is 7.7 for Group 1, 7.6 for Group 2, and 5.2 for Group 3.
Ceiling and floor effects
The frequency of the highest and lowest possible scores is reported at both baseline and endpoint (Table  7) . The percentage of patients achieving the highest and lowest possible scores was very small at both baseline and endpoint (less than 7%).
Validation ofADHDRS'P! hy country
This was a multicountry study so the psychometric properties of ADHDRS-PI were also investigated for individual countries. Table 8 summarizes the key results. Across all 14 countries, tbe range of Cronbach's alpha for the ADHDRS-PI total score at Visit 1 was 0.718 to 0.844. Intra-class correlation coefficients Table 7 . Frequency of best and worst possible scote.s for ADHDRS-Pi at baseline and endpoint Zhangeld.
between ADHDRS-PI total .score for Visits 1 and 2 ranged from 0.731 to 0,946, respectively. The SRM produced for the ADHDRS-PI total scores had a minimum of 1.15 (Israel) and a maximum of 3.15 (Sweden). Positive correlations were found between ADHDRS-PI ana other ADHD scales (CGl-ADHD-S and CPRS) for all 14 countries with the exception ot Norway, where the correlation between ADHDRS-PI total score and CPRS ADHD Index subscale score was -0.08 at baseline. The number of patients with d hyperactive/impulsive subtype was too small to help assess discriminant validity within each country, a statistically significant difference (P <0.05) was noted between inattentive-suhtype patients and cotnbined subtype patients on the ADHDRS-PI hyperactive/ impulsive suhscale. Correlations with the ADHDRS-PI inattentive subscale were much lower with CPRS Hyperactivity suhscales than with assessments of CPRS cognitive subscales, and vice versa for the ADHDRS-PI hyperactive/impulsive subscaie (results not shown here).
Discussion
In this study, the psychometric properties of the ADHD RS-PI, clinician administered and scored, were assessed in a ^roup ot over 600 patients from Europe (about 500 patients), Australia, Israel, and South Africa (106 patients) with a diagnosis of ADHD. Generally, a Kappa statistic greater than 0.6 suggested good agreement, and a larger value indicated greater strength of agreement (Landis and Koch, 1977) . There are no published guidelines that define an acceptahle level of avctagc squared deviation to assess inter-rater reliability. However, average squared deviation trom a similar training tape for a US trial using ADHDRS-PI was 0.28 (Fades, 2001 ). These results suggested that the inter-rater reliability of ADHDRS-PI (Kappa = 0.63, average squared deviation = 030) is satisfactory for a tniilticentre clinical trial.
The results of exploratory factor analysis of the scale indicate that a two-factor solution would best represent the structure of this scale, which is also consistent with the DSM-IV two-dimensional diagnostic criteria.
To assess ititernal consistency, the literature suggests that 0.65 to 0.70 is an acceptable mitiifnal statidard {Nunnally, 1994; Perrin et al., 1997) . The higher Cronbach's alpha, the greater the internal consistency. A very low value indicates that the rating scale is either too short or the items included in the scale have very little in common. Conversely, a very high value suggests some redundancy in the scale. Therefore, the internal consistency of the ADHDRS-PI scale (Cronbach's alpha = 0.795 at Visit 1 and 0.838 at Visit 2) is satisfied and is not sufficiently high to suggest redundancy in items high enough to suggest acceptable internal consistency. The modest item-to-total correlation also indicated that there were no items within the scale that showed either a non-acceptahle correlation, or high colinearity. Note that Cronbach's alpha is a little higher at Visit 2 compared with Visit I, which is consistent with the previous finding that the Cronbach's alpha value increases once raters have timre experience with the scale. Also noted that this Cronbach's alpha is slightly lower than the target (0.90) suggested for use of the scale tor individual rather than gmup cotnparisotis (Perrin et al,, 1997) .
In this study, ICCs tor ADHDRS-PI total and subscale scores range from 0.773 to 0.887, respectively, (see Table 2 ). Landis and Koch (1977) suggested that ICCs above 0.60 indicate satisfactory test-retest reliability and ICCs greater than 0.80 are excellent. The score of 0.773 to 0.887 indicated excellent test-retest reliability of ADHDRS-PI. Bland and Altman plot also showed a good agreement between scores obtained at two different time points, which suggested there is no potential systematic diffetence.
In genetal, cortelations between the ADHDRS-PI and other measures of the same set of ADHD symptoms were high except for ct>rrelations with CTRS, especially for the ADHDRS-PI Inattentive suhscale and CTRS cognitive subscale {see Table 3 ). At the same time, correlations between scales thought to measure different symptom groups were low. These results suggest adequate content validity for the scale. The low correlation between ADHDRS-PI and CTRS is consistent with other researches comparing parent and teacher scales . This may he due to multiple factors, including the fact that the scales are not cotTipleted at the same time (due to teacher schedules), there is limited contact or time to develop relationships between teacher and child, and the CTRS cognitive subscale assesses a slightly broader set of symptoms (academic performatice) than just the ADHD symptt)tTi list. Previous studies also suggest that there is a low correlation between teachers' ratings and ratitigs made by trained classroom observers using the CTRS (Conger et al., 1983; Kazdin ct al., 1983) . This Zhang eial.
comparison hetween patients with ADHD and controls was not possible.
Although discriminant validity could he assessed hy cotnparing patients with a diagnosis of ADHD inattentive suhtype and a diagnosis of ADHD comhined suhtype (defined elsewhere in text), the inference was sotnewhat limited. Additionally, there was neither a placeho-control arm nor an active comparator (methylphenidate) in this analysis. Therefore, we could not assess responsiveness of the scale using effect sizes based on treatment differences from placeho, nor compare the standardized response mean from atomoxetine with another proven efficacious compound.
Another limitation is that tnore than 50% of patients had previous drug therapy for ADHD, and we speculate that the parents of those patients with previous medication might have significantly more knowledge ahout ADHD than parents of children without previous medication. Clinician-scored ADHDRS-PI is hased on interviews with parents, so there is potential hias toward either higher or lower scores for patients with previous experience compared with patient5 who were treatment naive. This aspect is not covered in this paper and might be worth further research.
In conclusion, our results support the validity and reliability of the ADHD RS as a clinician-administered and clinician-scored tool for assessing the severity of ADHD symptoms in children and adolescents under a research setting in Europe. The ADHD RS as a clinician-rated tool could be used for screening patients for baseline symptom severity to determine whether they meet a threshcild condition for study participation and for following the course ai symptom change over a clinical trial.
